Expression and localization of p53 and bcl-2 in healing wounds in diabetic and nondiabetic mice.
In a healing wound, inflammatory cells undergo apoptosis immediately beneath the leading edge of migrating epithelium. A potential mediator of this apoptosis pattern is p53, a protein with antiproliferative effects. Another protein, bcl-2, is antagonistic to p53 and prevents apoptosis. The purpose of this study was to determine the expression and location of p53 and bcl-2 mRNA and protein in healing wounds of normal and genetically diabetic mice. At various time points, full-thickness skin wounds from nondiabetic and diabetic mice were evaluated for p53 and bcl-2 by immunohistochemistry and in situ hybridization. Apoptosis patterns were also determined using the TUNEL method. Messenger RNA for p53 and bcl-2 were quantitated by competitive reverse transcriptase-polymerase chain reaction. Protein and mRNA for p53 were expressed in the leading edge of migrating epithelium, with apoptosis patterns closely following those of p53 production. p53 mRNA levels decreased soon after wounding, but after a few days, levels increased to greater than baseline. bcl-2 was localized to the wound epithelium, but relative amounts tended to oppose levels of p53, i.e, when p53 increased, bcl-2 decreased and vice versa. Wounds in diabetic animals showed a delayed onset of p53 mRNA expression but had persistently greater levels for longer periods of time. bcl-2 mRNA expression was further delayed in diabetic mice and did not develop to levels as high as p53. Production of both proteins was delayed, consistent with the mRNA expression. Our data show that immediately after wounding, bcl-2 increases and p53 decreases to allow for the cellular proliferation that is required for tissue repair. Over time, bcl-2 levels decrease while p53 levels increase to shut down the inflammatory process and down-regulate the proliferative response. Diabetic animals appear to lose the indirect relationship between p53 and bcl-2. This loss may contribute to the altered apoptosis patterns observed in diabetic healing.